A novel series of zwitterionic ionic liquids based on (E) or (Z) isomer of an urocanic moiety containing a carboxylate group have been prepared. All synthesized compounds present melting points below 100°C. This value can be easily tuned by changing the length of alkyl chain grafted on the imidazolium moiety and the stereochemistry of isomer. Hence, melting temperature as low as -20°C was obtained for Z isomer with a N1, N3-methyloctyl imidazolium moiety.
Introduction
Room Temperature Ionic Liquids (ILs) are tuneable and generally environmentally benign solvents that enable to tackle scientific challenges for the industrial implementation of green innovations [1] . Various IL structures were designed to adjust their physicochemical properties to specific needs in many applications [2, 3] . Nevertheless, the presence of free ions can be an issue in some cases, e.g. [4] and fuel cells [5] .
N N R 1 SO 3 R 1 = -CH 2 CH 3 (T m =150°C) [6] -CH 2 CH 2 CH 2 CH 3 (T g =11°C, T c =73°C, T m =170°C) [7, 8] -CH 2 COOCH 3 ( T m =192°C) [9] -(CH 2 CH 2 O)-CH 3 (T g =7°C, T c =72°C,T m =175°C) [7] -(CH 2 CH 2 O) 2 -CH 3 (T g =-32°C) [7] Less explored ZILs are structures based on imidazoliums with carboxylate functions (Figure 2 ). They have been used as Bronsted acidic catalysts [10] , for desulfurization of fuels [11] , for metal oxides solubilization [12] or as liquid crystals [13] .
The melting points of ZILs are generally higher than the ones of classical ILs because of a decrease in the motional freedom of each ion and strong intermolecular interactions (Figures   1- 2) .
; T m =204°C [14] n=3; T m =105°C [14] n=1; T m =260°C [14] n=3; T m =172°C [14] T m =212°C, dec [15] All known examples of imidazolium salts bearing carboxylic acid groups have high melting points and therefore have had no application as reaction media.
We describe here the synthesis and characterization of a series of ionic liquids based on imidazolium moiety with a carboxylate function, with low melting points using a natural product as starting material (E)-3-(1H-imidazol-4-yl)-2-propionic acid or (E)-urocanic acid. This compound is a major metabolite of L-histidine found in the skin and excreted in sweat [16, 17] . It is one of the major UV light absorbers in the epidermis where it acts as a natural photoprotecting agent [18] . 
Experimental part

Material and methods.
All the solvents were purchased from Prolabo or Carlo Erba and were used without further purification. Reagents were purchased from Aldrich or Acros (>98 % purity). 1 
Compound 1e (N-octyl (Z)-urocanic methyl ester)
Compound 1c (150 mg, 10 -3 mol.L -1 ) was irradiated at 254 nm in ethanol for 6h giving a mixture of the two isomers [70% (Z) and 30% (E)]. After evaporation of the solvent, the two isomers were separated by flash chromatography (AcOEt / Et2O: 50/50 v:v) and 100 mg (3.8 10 -4 mol) of Z product was obtained with a yield of 66%. 2a, 2b, 2c, 2d, 
N-alkyl, N-methyl (E)-urocanic methyl ester (compounds
Results and discussion
The synthetic route used to obtain ZILs was The melting points of the compounds 3a-3d
were measured by DSC. The values obtained are reported in Table 2 . Comparatively to the ZILs previously synthesized in literature (see Figure 1 and 2), the melting points obtained were found at moderate temperatures and in all cases below 100°C. In addition, these temperatures were strongly dependent on the alkyl chain length. As shown on figure 3 , a minimum value equal to 41°C for R'=C8H17 (3c) was obtained. This effect is ascribed to structural effect, indeed, the size and the symmetry of ions directly impacts upon melting point values. This trend was previously described for 1-alkyl-3-methyl imidazolium salts [2] for which a minimum melting temperature was obtained for N-hexyl and N-octyl chains. To further decrease the melting point of these ZILs, we decided to perform photoisomerization of E isomers to form the Z.
The direct photoisomerization of E isomers (3a- is sufficiently low to enable applications as a solvent. This temperature can be further decreased by using Z isomer down to -20°C.
This opens promising opportunities to use such ZILs as reaction medium.
